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HNF-1501 Rev. OA

3.0 BEST-BASIS STANDARD INVENTORY ESTIMATE

Information about the chemical and/or physical properties of tank wastes is used to perform

safety analyses, engineering evaluations, and risk assessments associated with waste

management activities, as well as to address regulatory issues. Waste management activities

include overseeing tank farm operations and identifying, monitoring, and resolving safety

issues associated with these operations and with the tank wastes. Disposal activities involve

designing equipment, processes, and facilities for retrieving wastes and processing the wastes

into a form that is suitable for long-term storage.

Chemical inventory information generally is derived using three approaches: 1) component

inventories are estimated using the results of sample analyses; 2) component inventories are

calculated using process knowledge and analytical information derived from related tanks; and

3) component inventories are predicted using a model based on process knowledge and

historical information. The most recent model was developed by Los Alamos National

Laboratory (LANL) (Agnew et al. 1997). Information derived from these. different approaches

is inconsistent.

An effort is underway to provide waste inventory estimates that will serve as standard

characterization information for the various waste management activities (Hodgson and

LeClair 1996). Appendix D contains the complete narrative regarding the derivation of the

inventory estimates presented in Tables 3-1 and 3-2.

Table 3-1. Best-Basis Inventory Estimates for Nonradioactive Components in T-200 Series
Tanks (Effective May 31, 1997). (2 sheets)

K. ,~~4H.8 i$~x

Al 14.0 7.12 9.17 9.33 S

Bi 16,600 4,040 7,940 8,960 S

Ca 173 30.6 56.4 35.9 S

Cl 151 68.3 107 117 S

TIC as 564 1,025 1,290 1,220 S

CO3

Cr 746 371 618 781 S

F 708 647 1,030 1,030 S

Fe 1,380 751 1,110 703 S

Hg 0 0 0 0 E Simpson (1998a)

K 671 704 1,12) 1,070 S

3-1



HNF-1501 Rev. OA

Table 3-1. Best-Basis Inventory Estimates for Nonradioactive Components in T-200 Series

~Tanks (Effective May 31, 19 ( sheets) ____________

La 3,470 1,240 1,911 2,000 S

Mn 6,180 1,460 2,620 2,450 S

Na 4,500 3,540 5,670 5,530 S

Ni 87.8 13.0 24.1 42.0. 5

NO9  43.8 51.7 48.1 49.4 5

NO3  6,730 6,470 10,500 9,610 S

OH 14,600 3,640 6,690 6,640 C _______

Pb 29.6 5.72 3.39 54.0 S _______

P0 4  1,940 721 1,190 1,310 S

Si 259 184 261 261 S _______

SO4  38.6 109 71.4 63.2 5

Sr 156 50.0 90.8 87.0 5

TOC 42.4 34.2 68.4 54.3 5

U m 8.13 10.1 10.2 11.0 M, 5, M, M Simpson (1998b)

Zr , 0 0.2. 0 10 .

Notes:
'S = Sample-based (see Appendix B)
M = Hanford Defmned Waste model-based
B = Engineering assessment-based
C = Calculated by charge balance; includes oxides as hydroxides, not including C03 , NO2, N3. P, 504,

and SiO,.

Table 3-2. Best-Basis Inventory Estimate for Radioactive Components in T-200 Series Tanks

LH 248 E0 .,2E+40 0.+V0 3700 E Based onPB-201

ca618 ,40.,620 2, *4502S8 -.

NC 445E02 3.,5E02 15E-702 553E02 E ae -

"Ni 9 .- 8 3.-04 4.1 2.E03 ESae -

NC 2.86E+00 2.92E+00 3.34E+00 3.57E+00 E Based on B-201

Ni 2.62E-02 1.85E-02 3.06E-02 3.27E-02 E Based on B-201

3-2
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Table 3-2. Best-Basis Inventory Estimate for Radioactive Components in T-200 Series Tanks
Decayed to January 1, 1994 (Effective May 31, 1997). ( Sts

79Se 3.68E-05 2.76E-05 4.60E-05 5.OOE-05 M

'Sr 2.17E+01 2.70E-01 4.61E-01 8.82E-01 S
90Y 2.17E+01 2.70E-01 4.61E-01 8.82E-01 S Based on "Sr

93mNb 1.45E-04 1.08E-04 1.81E-04 1.96E-04 M
93Zr 1.75E-04 1.31E-04 2.18E-04 2.37E-04 M

"Tc 1.21E-03 9.09E-04 1.51E-03 1.64E-03 M

'06Ru 4.20E-11 3.15E-11 5.25E-11 5.70E-11 M .
113"'Cd 4.89E-04 3.67E-04 6.12E-04 6.64E-04 M

'"Sb 6.46E-05 4.84E-05 8.07E-05 8.77E-05 M

'26Sn 5.55E-05 4.16E-05 6.94E-05 7.53E-05 M

'291 2.29E-06 1.72E-06 2.86E-06 3.1OE-06 M

'34Cs 3.32E-01 2.35E-01 3.88E-01 4.14E-01 E Based on B-201

l7"-Ba 6.60E+00 2.88E+00 3.05E+00 1.40E+00 S Based on 137Cs
37Cs 6.98E+00 3.04E+00 3.22E+00 1.48E+00 S

1siSm 0.139 0.104 0.174 0.189 M

i'
2Eu 1.82E-04 1.37E-04 2.28E-04 2.47E-04 M

's4Eu 6.11E-01 4.32E-01 7.14E-01 7.62E-01 E Based on B-201

"5 Eu 4.57E-01 3.23E-01 5.34E-01 5.71E-01 E Based on B-201
226Ra 8.22E-09 6.16E-09 1.03E-08 1.12E-08 M
2 7Ac 4.34E-08 3.25E-08 5.42E-08 5.89E-08 M
228Ra 5.28E-13 3.96E-13 6.61E-13 7.17E-13 M
22Th 1.02E-10 7.67E-11 1.28E-10 1.39E-10 M
23 Pa 1.OOE-07 7.51E-08 1.25E-07 1.36E-07 M

32Th 4.62E-14 3.46E-14 5.77E-14 6.27E-14 M

32U 5.36E-08 6.66E-08 6.73E-08 7.25E-08 S/M Simpson (1998b)
233U 2.45E-09 3.04E-09 3.07E-09 3.31E-09 S/M Simpson (1998b)
234 U 2.67E-03 3.32E-03 3.35E-03 3.62E-03 S/M Simpson (1998b)

235u 1.19E-04 1.48E-04 1.49E-04 1.61E-04 SIM Simpson (1998b)
23'U 2.33E-05 2.90E-05 2.92E-05 3.15E-05 S/M Simpson (1998b)

27Np 7.51E-06 5.36E-06 9.39E-06 1.02E-05 M
23 Pu 4.85E-01 3.43E-01 5.67E-01 6.06E-01 E Based on B-201
23 U 2.71E-03 3.37E-03 3.41E-03 3.67E-03 S/M Simpson (1998b)
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Table 3-2. Best-Basis Inventory Estimate for Radioactive Components in T-200 Series Tanks
Decayed to January 1, 1994 (Effective May 31, 1997). ( Se )

M E ....... .O..gA..* x'g..r ~

239Pu 9.28E+01 1.69E+01 2.66E+01 1.98E+01 S/M Simpson (1998b)
24 Pu 8.14E+00 1.48E+00 2.33E+00 1.74E+00 S/M Simpson (1998b)

241Am 4.32E+00 3.06E+00 5.85E+00 4.25E+00 E, E, S, S "E" based on B-201

2''Pu 2.69E+01 4.91E+00 7.71E+00 5.75E+00 S/M Simpson (1998b)

2 2Cm 4.22E-02 2.99E-02 5.71E-02 4.15E-02 M/E, M/E, S/M, S/M Simpson (1998b)

a2Pu 1.24E-04 2.27E-05 3.57E-05 2.66E-05 S/M Simpson (1998b)

23Am 3.51E-05 2.49E-05 4.75E-05 3.45E-05 M/E, M/E, S/M, S/M Simpson (1998b)
243Cm 9.08E-04 6.43E-04 1.23E-03 8.94E-04 M/E, M/E, S/M, S/M Simpson (1998b)

24Cm 8.92E-04 6.32E-04 1.21E-03 8.78E-04 IME, M/E, S/M, S/IM Simpson (1998b)
iS=Sample-based
M=Hanford Defined Waste model-based
E=Engineering assessment-based
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radionuclides by computer models. These models estimate radionuclide activity in batches of
reactor fuel, account for the split of radionuclides to various separations plant waste streams, and
track their movement with tank waste transactions. (These computer models are described in
Kupfer et al. 1997, Section 6.1 and in Watrous and Wootan 1997.) Model generated values for
radionuclides in any of 177 tanks are reported in the HDW Rev. 4 model results (Agnew et al.
1997a). The best-basis value for any one analyte may be either a model result or a sample or
engineering assessment-based result if available. For a discussion of typical error between model
derived values and sample derived values, see Kupfer et al. 1997, Section 6.1.10. The
radionuclide inventories shown in Table D4-1 are based primarily on Agnew et al. (1997a) HDW
model estimates for the T-200 series tanks.

Table D4-1. Best-Basis Inventory Estimates for Nonradioactive Components in T-200 Series
Tanks (Effective May 31, 1997). (2 sheets)

Al 14.0 7.12 9.17 9.33 S

Bi 16,600 4,040 7,940 8,960 S

Ca 173 30.6 56.4 35.9 S

Cl 151 68.3 107 117 S

TIC as 564 1,025 1,290 1,220 S
CO3
Cr 746 371 618 781 S

F 708 647 1,030 1,030 S

Fe 1,380 751 1,110 703 S

Hg 0 0 0 0 E Simpson (1998a)

K 671 704 1,120 1,070 S

La 3,470 1,240 1,910 2,000 S

Mn 6,180 1,460 2,620 2,450 S

Na 4,500 3,540 5,670 5,530 S

Ni 87.8 13.0 24.1 42.0 S

NO2  43.8 51.7 48.1 49.4 S

NO, 6,730 6,470 10,500 9,610 S

OH 14,600 3,640 6,690 6,640 C

Pb 29.6 5.72 3.39 54.0 S

POA 1,940 721 1,190 1 1,310 S

D-16
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Table D4-1. Best-Basis Inventory Estimates for Nonradioactive Components in T-200 Series
'T'nlrc ff .rt;7PA Mn q1 1 Q0'\ (0 heetc\

Si 259 184 261 261 S

So 4  38.6 109 71.4 63.2 S

Sr 156 50.0 90.8 87.0 S

TOC 42.4 34.2 68.4 54.3 S

U11 8.13 10.1 10.2 11.0 M, S, M, M (Simpson 1998b)

Zr 0 0.2 0 0 S

Notes:
'S = Sample-based (see Appendix B)
M = Hanford Defined Waste model-based
E = Engineering assessment-based
C = Calculated by charge balance; includes oxides as hydroxides, not including CO3, NO2 , NO, PO4, SO4,

and SiO3.

Table D4-2. Best-Basis Inventory Estimate for Radioactive Components in T-200 Series Tanks
Decaved to January 1. 1994 (Effective May 31, 1997). (3 Sheets)

3H 2.86E+00 2.02E+00 3.34E+00 3.57E+00 E Based on B-201

"C 4.41E-02 3.11E-02 5.15E-02 5.50E-02 E Based on B-201
59Ni 9.56E-04 6.76E-04 1.12E-03 1.19E-03 E Based on B-201
60Co 2.73E-01 1.93E-01 3.19E-01 3.41E-01 E Based on B-201
63Ni 2.62E-02 1.85E-02 3.06E-02 3.27E-02 E Based on B-201
79Se 3.68E-05 2.76E-05 4.60E-05 5.OOE-05 M
9 Sr 2.17E+01 2.70E-01 4.61E-01 8.82E-01 S
9 0Y 2.17E+01 2.70E-01 4.61E-01 8.82E-01 S Based on 90Sr
3 Nb 1.45E-04 1.08E-04 1.81 E-04 1.96B-04 M

"Zr 1.75E-04 1.31E-04 2.18E-04 2.37E-04 M

"9Tc 1.21E-03 9.09E-04 1.51E-03 1.64E-03 M

10Ru 4.20E-1I1 3.15E- 11 5 .25E-11 5.70E--I1I M

"3"'Cd 4.89E-04 3.67E-04 6.12E-04 6.64E-04 M

1
21Sb 6.46E-05 4.84E-05 8.07E-05 8.77E-05 M
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Table D4-2. Best-Basis Inventory Estimate for Radioactive Components in T-200 Series Tanks
fePnverd to Mhnnarv 1. 1994 (Effective May 31. 1997). (3 Sheets)

126Sn 5.55E-05 4.16E-05 6.94E-05 7.53E-05 M
129I 2.29E-06 1.72E-06 2.86E-06 3.lOE-06 M

134CS 3.32E-01 2.35E-01 3.88E-01 4.14E-01 E Based on B-201

ls7"Ba 6.60E+00 2.88E,+00 3.05E+00 1.40E+00 S Based on 11CS

'37Cs 6.98E+00 3.04E+00 3.22E+00 1.48E+00 S

"'Sm 0.139 0.104 0.174 0.189 M _

'52Eu 1.82E-04 1.37E-04 2.28E-04 2.47E-04 M

154Eu 6.11E-01 4.32E-01 7.14E-01 7.62E-01 E Based on B-201

"'Eu 4.57E-01 3.23E-01 5.34E-01 5.71E-01 E Based on B-201
22 6Ra 8.22E-09 6.16E-09 1.03E-08 1.12E-08 M
227Ac 4.34E-08 3.25E-08 5.42E-08 5.89E-08 M
22 Ra 5.28E-13 3.96E-13 6.611E-13 7.17E-13 M
22'Th 1.02E-10 7.67E-11 1.28E-10 1.39E-10 M
23 Pa 1.00E-07 7.51E-08 1.25E-07 1.36E-07 M
23 Th 4.62E-14 3.46E-14 5.77E-14 6.27E-14 M

32U 5.36E-08 6.66E-08 6.73E-08 7.25E-08 S/M Simpson (1998b)
3 3U 2.45E-09 3.04E-09 3.07E-09 3.31E-09 S/M Simpson (1998b)

234U 2.67E-03 3.32E-03 3.35E-03 3.62E-03 S/M Simpson (1998b)
235U 1.19E-04 1.48E-04 1.49E-04 1.61E-04 S/M Simpson (1998b)

236u 2.33E-05 2.90E-05 2.92E-05 3.15E-05 S/M Simpson (1998b)

.7lNp 7.51E-06 5.36E-06 9.39E-06 1.02E-05 M

28Pu 4.85E-01 3.43E-01 5.67E-01 6.06E-01 E Based on B-201
238U 2.71E-03 3.37E-03 3.411E-03 3.67E-03 M/E Simpson (1998b)
23 9Pu 9.28E+01 1.69E+01 2.66E+01 1.98E+01 M/E Simpson (1998b)
24 Pu 8.14E+00 1.48E+00 2.33E+00 1.74E+00 M/E Simpson (1998b)

2'Am 4.32E+00 3.06E+00 5.8518+00 4.2518+00 E, E, S, S "E" based on B-201
241Pu 2.69E+01 4.91E+00 7.71E+00 5.7518+00 M/E Simpson (1998b)

42Cm 4.22E-02 2.99E-02 5.71E-02 4.15E-02 M/E, M/E, S/M, S/M Simpson (1998b)
2"2Pu 1.24E-04 2.27E-05 3.57E-05 2.66E-05 M/E Simpson (1998b)

23Am 3.51E-05 2.49E-05 4.75E-05 3.45E-05 M/E, MIE, S/im, S/I Simpson (1998b)
2"3Cm 9.08E-04 6.43E-04 1.23E-03 8.94E-04 Mi/r, MIE, S/im, S/IM Simpson 1998b)
2"Cm 8.92E-04 6.32E-04 1.21E-03 8.78E-04 MI, M/E, S/m, S/I Simpson 1998b)
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Steen, F. H. , 1997, Tank 241-T-203, Core 190, Analytical Results for the Final Report,
HNF-SD-WM-DP-247, Rev. 0, Waste Management of Hanford Inc., Richland,
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MSIN. and Telephone No.

K.E. Smith, SNF Storage
Projects, R3-86, 376-0273

4. USQ Required?

[I Yes [X] No

5. Date

July 13, 1998

6. Project Title/No./Work Order No. 7. Bldg./Sys./Fac. 8. Approval
No. Designator

Multi-Canister Overpack, W-442 212H Q
9. Document Numbers Changed by this ECN

(includes sheet no. and rev.)

HNF-S-0453, Rev. 2L

10. Related ECN
No(s).

645976,645986,
645999

11. Related PO No.

N/A

12a. Modification Work 12b. Work Package 12c. Modification Work 12d. Restored to Original
No. Complete Condition (Temp. or Standby

ECN only)

[] Yes (fill out Blk. N/A N/A N/A
12b)

[X] No (NA Blks. 12b. Design Authority/Cog. Engineer Design Authority/Cog. Engineer
12c. 12d) Signature & Date Signature & Date

13a. Description of Change 13b. Design Baseline Document? EX] Yes [] No
Page 34, Section 9.3.1 - Clarification added, paragraph deleted.
Page 37, Section 10.2.2 - Clarification added.
Page 39, Section 11:3 - Clarification added.
Page 40, Section 11.3.1 - Deletions for clarification.

14a. Justification (mark one)

Criteria ChangeE] Design ImprovementE] Environmental [] Facility Deactivation[]
As-Found [] Facilitate Const EX] Const. Error/Omission[] Design Error/Omission[]
14b. Justification Details
Clarification of record submittals required.

Design verification of this change was performed and the ch anges were found not to
impact the design basis of the MCO by S. R. Crow 7/V

15. Distribution (include name. MSIN. and no. of copies) RLLAtA ST

M.A. Butterworth T2-10 B.J. Hug Gl-50 K.E. Smith R3-86
S.R. Crow Hi-15 G.E. Mata Gl-50 J.M. Tanke B6-01
M.D. Evarts NI-29 T.D. Merkling X3-79 J.E. Thomas N1-29 CAME HANFORD
L.H. Goldmann R3-86 E.S. Ruff E6-15 C.E. Getz T2-10 JO:
C.R. Hoover Hi-15 SNF Project Files R3-11 J. D. Cloud R3-86 T
J.D. Thomson R3-11 C.B. Loftis S7-41 JUL 14
-7900-013-2 (05/96) GEF095

A-7900-01 3-1

AA



1. ECN (use no. from pg. 1)

ENGINEERING CHANGE NOTICE ag 2 of 2 646000
Page 2 of 2 646000

16. Design 17. Cost Impact 18. Schedule Impact (days)
Verification ENGINEERING CONSTRUCTION

Required

[X] Yes Additional [ $0.00 Additional [] $0.00 Improvement [I N/A
*[] No Savings i $0.00 Savings [ $0.00 Delay [I N/A

19. Change Impact Review: Indicate the related documents (other than the engineering documents identified on Side 1) that
will be affected by the change described in Block 13. Enter the affected document number in Block 20.
SDD/DD Seismic/stress Analysis Tank Calibration Manual

Functional Design Criteria Stress/Design Report Health Physics Procedure

Operating Specification Interface Control Drawing Spares Multiple Unit Listing

Criticality Specification Calibration Procedure Test
Procedures/Specification

Conceptual Design Report Installation Procedure Component Index

Equipment Spec. Maintenance Procedure ASME Coded Item []
Const. Spec. Engineering Procedure [ Human Factor Consideration

Procurement Spec. Operating Instruction E] Computer Software

Vendor Information Operating Procedure Electric Circuit Schedule

OM Manual Operational Safety Requirement ICRs Procedure

FSAR/SAR IEFD Drawing Process Control Manual/Plan

Safety Equipment List [] Cell Arrangement Drawing Process Flow Chart

Radiation Work Permit Essential Material Purchase Requisition
Specification

Environmental Impact Statement Fac. Proc. Samp. Schedule Tickler File []
Environmental Report Inspection Plan [1 [l
Environmental Permit Inventory Adjustment Request

20. Other Affected Documents: (NOTE: Documents listed below will not be revised by this ECN.) Signatures
below indicate that the signing organization has been notified of other affected documents listed below.

Document Number/Revision Document Number/Revision Document Number Revision
No other documents
21. Approvals

Signature
Design Authority L. H. Goldmann
Cog. Eng. K. E. Smith

Cog. Mgr. J. D. Cloud

QA C. R. Hoover

Safety

Environ.

Other

Date

T(48
Signature

Design Agent J. Tanke

PE

QA

Safety

Design

Environ.

Other

DEPARTMENT OF ENERGY

Signature or a Control Number that
tracks the Approval Signature

Date

7-/-9

ADDITtONAL

A-7900-013-3 (05/96) GEF096


